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(54) A guide for use in coating a substrate of a polymeric printing member 


(57) A guide (120) for leveling the flow of a coating 
(102) from a nozzle (114) onto a generally cylindrical 
substrate of a polymeric printing component in a printing 
machine is provided. The substrate is rotated about its 
longitudinal axis (116) by a turning apparatus having a 
axially movable slide (1 34) for mounting the nozzle (114) 
to the slide. The coating (102) is spirally applied to the 
substrate. The guide (1 20) includes a member operabiy 
associated with the slide (134) and moves with the slide 
(134). The member has a surface (140) parallel to and 
slightly spaced from the periphery (1 04) of the substrate 
so as to assist in evenly distributing the coating (102) 
on the periphery of the substrate. 
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D cription 

The pr sent invention relates to a guide for use in 
coating a substrate of a polymeric printing member such 
as printer rolls and belts for printing systems. 

US-A-5,455.077 discloses a crowned resilient roll 
of continuously increasing diameter from the axially op- 
posed ends. The resilient roll includes a columnar roll 
body formed of a resilient material and a coating layer 
formed on an outer circumferential surface of the roll 
body. The coating is applied to a rotating body with the 
speed of the rotating body being decreased in the mid- 
dle of the roll. 

US-A-5,448,342 discloses a coated transport roll in- 
cluding a core with a coating of charge transporting mol- 
ecules and an oxidizing agent dispersed in a resin. The 
transporting molecules includes aryidiamine molecules. 

US-A-5,41 6,566 discloses a magnetic roll assem- 
bly including a rotatable nonconductive shell surround- 
ing a magnetic member to prevent eddy currents during 
rotation. The substrate has an elastomer coating formed 
over it. 

US-A-5,386,277 discloses a coated toner transport 
roller including a core with a coating of an oxidized pol- 
yether carbonate. 

US-A-5,378,525 discloses a crowned resilient roll 
of continuously increasing diameter from the axially op- 
posed ends. The resilient roll includes a columnar roll 
body formed of a resilient material and a coating layer 
formed on an outer circumferentiai surface of the roll 
body. A protective layer of N-methoxymethlated nylon 
is applied to the coating. 

US-A-5,300,339 discloses a coated toner transport 
roll containing a core with a coating of transporting mol- 
ecules dispersed in a binder and an oxidizing agent of 
ferric chloride and /or trifluoroacetaic acid. The coating 
possesses a relaxation time of from about 0,0099 milli- 
second to about 3.5 milliseconds and a residual voltage 
of from about 1 to about 10 volts. 

US-A-5,245,392 discloses a donor roll for convey- 
ing toner in a development system. The roll includes a 
core of an electrically conductive material such as alu- 
minum. The core is coated with a resin, for example a 
phenolic, to obtain a suitable conductivity to facilitate a 
discharge time constant of less than 300 microseconds. 

US-A-5, 177,538 discloses a donor roll for a printer 
formed by mixing resin particles with conductive parti- 
cles and subsequently extruding or centrifugal casting 
the mixture into a cylindrical shell. The shell is cut to the 
desired length and journals are attached to each end of 
the shell. The resin particles are thermoset particles 
preferably phenolic resin particles, and the conductive 
particles are preferably graphite particles. 

US-A-4,891 ,081 discloses a method of molding and 
a foamed resin molding in which a skin layer is formed 
by pressing an expandable film against and into con- 
formity with cavity walls of a mold or a bag-like cover 
member by foaming pressure of a foamable resin and a 


foamed resin body molded concurrently and integrally 
under the skin layer. 

US-A-4,278,733 discloses a laminate product and 
method of making the same involving a base material 
s such as cellulose fibrous materials impregnated with a 
cured mixture of aniline, phenol, formaldehyde and 
epoxy resin, which laminate has electrical and mechan- 
ical properties with improved heat resistance over pre- 
vious materials. 
io US-A-4,034,709 discloses a developer roll for a xe- 
rographic copier. The roll includes a tubular member 
made a non-magnetic metal for example aluminum. The 
roll is coated with a layer of styrene-butadiene. Magnets 
are disposed in the interior of the tubular member. 
is US-A-3, 6 16,046 discloses a laminated product 
possessing good physical and electrical properties 
made with an impregnating resin which is a reaction 
product of aniline, phenol and formaldehyde. These res- 
ins impart unusually good electrical and physical prop- 
20 erties to the laminated product and are sufficiently water 
soluble as to allow their water content to be adjusted for 
direct, one stage impregnation of cellulose fiber materi- 
als such as paper. 

"New Roll-Covering Process Uses RTV Silicones", 
25 discloses a technique for covering metal rolls with sili- 
cone rubber To produce the coating a prepared mandrel 
is centered and locked in position on a standard metal 
working lathe. The elastomer is applied to the mandrel 
by pumping from a pail through a trough onto the man- 
so drel. 

In accordance with one aspect of the present inven- 
tion, there is provided a guide for leveling the flow of a 
coating from a nozzle onto a generally cylindrical sub- 
strate of a polymeric printing component in a printing 
3S machine. The substrate is rotated about its longitudinal 
axis by a turning apparatus having a axially movable 
slide for mounting the nozzle to the slide. The coating is 
spirally applied to the substrate. The guide includes a 
member operably associated with the slide and moves 
^0 with the slide. The member has a surface parallel to and 
slightly spaced from the periphery of the substrate so as 
to assist in evenly distributing the coating on the periph- 
ery of the substrate. 

In accordance with another aspect of the present 
45 invention, there is provided a method of coating a sub- 
strate of a polymeric printing member. The member in- 
cludes a substrate and a coating applied to the sub- 
strate. The coating is applied to the substrate by rotating 
the substrate about a longitudinal axis thereof and ap- 
50 plying the coating to the substrate in a spiral pattern with 
a guide having a surface thereof parallel to and slightly 
spaced from the periphery of the substrate by the coat- 
ing so as to assist in evenly distributing the coating on 
the periphery of the substrate. 
55 in accordance with yet another aspect of the 
present invention, there is provided a printing machine 
including a polymeric printing member, the member in- 
cluding a coated substrate, the coating being applied to 
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the substrate by rotating the substrate about a longitu- 
dinal axis thereof and applying the coating to the sub- 
strate in a spiral pattern with a guide having a surface 
thereof parallel to and slightly spaced from the periphery 
of the substrate by the coating so as to assist in evenly 
distributing the coating on the periphery of the substrate. 

The present invention will be described in detail fur- 
ther, by way of example, with reference to the accom- 
panying drawings, in which like reference numerals de- 
note like elements and wherein: 

Figure 1 is an end view of a flow coated fuser roll 
being prepared on a turning apparatus according to 
an embodiment of the present invention; 
Figure 2 is a perspective view of an illustrative elec- 
trophotographic printing machine incorporating the 
flow coated fuser roll of Figure 1 ; 
Figure 3 is a schematic elevational view of the print- 
ing machine of Figure 2; 

Figure 4 is a sectional view along the line 4-4 in the 
direction of the arrows of the Figure 1 fuser roll; 
Figure 5 is a partial plan view along the line 5-5 in 
the direction of the arrows of the Figure 1 fuser roll; 
Figure 6 A is a partial plan view of a leveling blade 
for use with the turning apparatus of Figure 1 ac- 
cording to an embodiment of the present invention; 
Figure 6B is a bottom view along the line 6B-6B in 
the direction of the arrows of Figure 1 ; 
Figure 7A is a partial plan view of a unidirectional 
leveling blade for use with the turning apparatus of 
Figure 1; 

Figure 7B is a partial plan view of a bi-directional 
leveling blade for use with the turning apparatus of 
Figure 1; and 

Figure 8 is a block diagram of the method of man- 
ufacturing the fuser roll utilizing flow coating accord- 
ing to an embodiment of the present invention. 

Referring first to Figure 2 is an illustrative electro- 
photographic printing machine 2 incorporating the flow 
coated fuser roll according to an embodiment of the 
present invention therein is shown. The machine in- 
cludes an input device 6 such as a raster input scanner 
(RIS) An operator interface may be in the form of a cath- 
ode ray tube (CRT) including screen 62 for displaying 
the user interface commands. A keyboard 64 and a 
mouse 66 may be provided to provide for user interface 
with the machine 2. Machine controls 7 are housed in 
the machine to control its operation. 

Referring now to Figure 2 an electrophotographic 
printing machine incorporating the features of the 
present invention therein are schematically depicted. It 
will become evident from the following discussion that 
the set transfer device of the present invention may be 
employed in a wide variety of machines and is not spe- 
cifically limited in its application to the particular embod- 
iment depicted herein. 

Referring to Fig. 2 of the drawings, the electropho- 


tographic printing machine employs a photoconductive 
belt 10. Preferably, the photoconductive belt 10 is made 
from a photoconductive material coated on a ground lay- 
er, which, in turn, is coated on an anti-curl backing layer, 
s The photoconductive material is made from a transport 
layer coated on a selenium generator layer. The trans- 
port layer transports positive charges from the generator 
layer. The generator layer is coated on an interface lay- 
er. The interface layer is coated on the ground layer 
io made from a titanium coated Mylar™. The interface lay- 
er aids in the transfer of electrons to the ground layer. 
The ground layer is very thin and allows light to pass 
therethrough. Other suitable photoconductive materi- 
als, ground layers, and anti-curl backing layers may also 
is be employed. Belt 10 moves in the direction of arrow 1 2 
to advance successive portions sequentially through the 
various processing stations disposed about the path of 
movement thereof. Belt 10 is entrained about stripping 
roller 14, tensioning roller 16, idler roll 18 and drive roller 
20 20. Stripping roller 14 and idler roller 18 are mounted 
rotatably so as to rotate with belt 10. Tensioning roller 
16 is resiiiently urged against belt 10 to maintain belt 10 
under the desired tension. Drive roller 20 is rotated by 
a motor coupled thereto by suitable means such as a 
25 belt drive. As roller 20 rotates, it advances belt 1 0 in the 
direction of arrow 12. 

Initially, a portion of the photoconductive surface 
passes through charging station A. At charging station 
A, two corona generating devices indicated generally by 
30 the reference numerals 22 and 24 charge the photocon- 
ductive belt 10 to a relatively high, substantially uniform 
potential. Corona generating device 22 places all of the 
required charge on photoconductive belt 10. Corona 
generating device 24 acts as a leveling device, and fills 
35 in any areas missed by corona generating device 22. 

Next, the charged portion of the photoconductive 
surface is advanced through imaging station B. At im- 
aging station B, a document handling unit indicated gen- 
erally by the reference numeral 26 is positioned over 
40 platen 28 of the printing machine. Document handling 
unit 26 sequentially feeds documents from a stack of 
documents placed by the operator faceup in a normal 
forward collated order in the document stacking and 
holding tray. A document feeder located below the tray, 
45 forwards the bottom document in the stack to a pair of 
take-away rollers. The bottom sheet is then fed by the 
rollers through a document guide to a feed roll pair and 
belt. The belt advances the document to platen 28. After 
imaging, the original document is fed from platen 28 by 
50 the belt into a guide and feed roll pair. The document 
then advances into an inverter mechanism and back to 
the document stack through the feed roll pair. A position 
gate is provided to divert the document to the inverter 
or to the feed roll pair. Imaging of the document is 
55 achieved by lamps 30 which illuminate the document on 
a platen 28. Light rays reflected from the document are 
transmitted through the lens 32. Lens 32 focuses light 
images of the document onto the charged portion of the 
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photoconductive belt 10 to selectively dissipate the 
charge thereon. This records an electrostatic latent im- 
age on the photoconductive belt which corresponds to 
the informational areas contained within the original 
document. 

Obviously, electronic imaging of page image infor- 
mation couid be facilitated by a printing apparatus uti- 
lizing electrical imaging signals. The printing apparatus 
can be a digital copier including an input device such as 
a raster input scanner (RIS) and a printer output device 
such as a raster output scanner (ROS), or, a printer uti- 
lizing a printer output device such as a ROS. Other types 
of imaging systems may also be used employing, for ex- 
ample, a pivoting or shiftable LED write bar or projection 
LCD (liquid crystal display) or other electro-optic display 
as the "write" source. 

Thereafter, belt 10 advances the electrostatic latent 
image recorded thereon to development station C. De- 
velopment station C has three magnetic brush develop- 
er rolls indicated generally by the reference numerals 
34, 36 and 38. A paddle wheel picks up developer ma- 
terial and delivers it to the developer rolls. When the de- 
veloper material reaches rolls 34 and 36, it is magneti- 
cally split between the rolls with half of the developer 
material being delivered to each roll. Photoconductive 
belt 1 0 is partially wrapped about rolls 34 and 36 to form 
extended development zones. Developer roll 38 is a 
clean-up roll. A magnetic roll, positioned after developer 
roll 38, in the direction of arrow 12 is a carrier granule 
removal device adapted to remove any carrier granules 
adhering to belt 10. Thus, rolls 34 and 36 advance de- 
veloper material into contact with the electrostatic latent 
image. The latent image attracts toner particles from the 
carrier granules of the developer material to form a toner 
powder image on the photoconductive surface of belt 
10. Belt 10 then advances the toner powder image to 
transfer station D. 

At transfer station D, a copy sheet is moved into 
contact with the toner powder image. First, photocon- 
ductive belt 10 is exposed to a pre-transfer light from a 
lamp (not shown) to reduce the attraction between pho- 
toconductive belt 1 0 and the toner powder image. Next, 
a corona generating device 40 charges the copy sheet 
to the proper magnitude and polarity so that the copy 
sheet is tacked to photoconductive belt 1 0 and the toner 
powder image attracted from the photoconductive belt 
to the copy sheet. After transfer, corona generator 42 
charges the copy sheet to the opposite polarity to detack 
the copy sheet from belt 1 0. Conveyor 44 advances the 
copy sheet to fusing station E. 

Fusing station E includes a fuser assembly indicat- 
ed generally by the reference numeral 46 which perma- 
nently affixes the transferred toner powder image to the 
copy sheet. Preferably, fuser assembly 46 includes a 
. heated fuser roller 48 and a pressure roller 50 with the 
"powder image on the copy sheet contacting fuser roller 
48. The pressure roller is cammed against the fuser roll- 
er to provide the necessary pressure to fix the toner 


powder image to the copy sheet. The fuser roll is inter- 
nally heated by a quartz lamp. Release agent, stored in 
a reservoir, is pumped to a metering roll. A trim blade 
trims off the excess release agent. The release agent 

s transfers to a donor roll and then to the fuser roll. 

After fusing, the copy sheets are fed through a de- 
curler 52. Decurler 52 bends the copy sheet in one di- 
rection to put a known curl in the copy sheet and then 
bends it in the opposite direction to remove that curl. 

10 Forwarding rollers 54 then advance the sheet to du- 
plex turn roll 56. Duplex solenoid gate 58 guides the 
sheet to the finishing station F, or to duplex tray 60. At 
finishing station F, copy sheets are stacked in a compiler 
tray and attached to one another to form sets. The 

15 sheets can be attached to one another by either a binder 
or a stapler. In either case, a plurality of sets of docu- 
ments are formed in finishing station F. When duplex so- 
lenoid gate 58 diverts the sheet into duplex tray 60. Du- 
plex tray 60 provides an intermediate or buffer storage 

20 for those sheets that have been printed on one side and 
on which an image will be subsequently printed on the 
second, opposite side thereof, i.e., the sheets being du- 
plexed. The sheets are stacked in duplex tray 60 face- 
down on top of one another in the order in which they 

25 are copied. 

In order to complete duplex copying, the simplex 
sheets in tray 60 are fed, in seriatim, by bottom feeder 
62 from tray 60 back to transfer station D via conveyor 
64 and rollers 66 for transfer of the toner powder image 

30 to the opposed sides of the copy sheets. Inasmuch as 
successive bottom sheets are fed from duplex tray 60, 
the proper or clean side of the copy sheet is positioned 
in contact with belt 10 at transfer station D so that the 
toner powder image is transferred thereto. The duplex 

35 sheet is then fed through the same path as the simplex 
sheet to be advanced to finishing station F. 

Copy sheets are fed to transfer station D from sec- 
ondary tray 68. The secondary tray 68 includes an ele- 
vator driven by a bi-directional AC motor. Its controller 

40 has the ability to drive the tray up or down. When the 
tray is in the down position, stacks of copy sheets are 
loaded thereon or unloaded therefrom. In the up posi- 
tion, successive copy sheets may be fed therefrom by 
sheet feeder 70. Sheet feeder 70 is a friction retard feed- 

45 er utilizing a feed belt and take-away rolls to advance 
successive copy sheets to transport 64 which advances 
the sheets to rolls 66 and then to transfer station D. 

Copy sheets may also be fed to transfer station D 
from auxiliary tray 72. The auxiliary tray 72 includes an 

50 elevator driven by a directional AC motor. Its controller 
has the ability to drive the tray up or down. When the 
tray is in the down position, stacks of copy sheets are 
loaded thereon or unloaded therefrom. In the up posi- 
tion, successive copy sheets may be fed therefrom by 

55 sheet feeder 74. Sheet feeder 74 is a friction retard feed- 
er utilizing a feed belt and take-away rolls to advance 
successive copy sheets to transport 64 which advances 
the sheets to rolls 66 and then to transfer station D. 
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Secondary tray 68 and auxiliary tray 72 are second- 
ary sources of copy sheets. The high capacity sheet 
feeder, indicated generally by the reference numeral 76, 
is the primary source of copy sheets. Feed belt 81 feeds 
successive uppermost sheets from the stack to a take- 
away drive roll 82 and idler rolls 84. The drive roH and 
idler rolls guide the sheet onto transport 86. Transport 
86 advances the sheet to rolls 66 which, in turn, move 
the sheet to transfer station D. 

Invariably, after the copy sheet is separated from 
the photoconductive belt 10, some residual particles re- 
main adhering thereto. After transfer, photoconductive 
belt 10 passes beneath corona generating device 94 
which charges the residual toner particles to the proper 
polarity. Thereafter, the pre-charge erase lamp (not 
shown), located inside photoconductive belt 10, dis- 
charges the photoconductive belt in preparation for the 
next charging cycle. Residual particles are removed 
from the photoconductive surface at cleaning station G. 
Cleaning station G includes an electrically biased clean- 
er brush 88 and two de-toning rolls. The reclaim roll is 
electrically biased negatively relative to the cleaner roll 
so as to remove toner particles therefrom. The waste 
roll is electrically biased positively relative to the reclaim 
roll so as to remove paper debris and wrong sign toner 
particles. The toner particles on the reclaim roll are 
scraped off and deposited in a reclaim auger (not 
shown), where it is transported out of the rear of cleaning 
station G. 

It is believed that the foregoing description is suffi- 
cient for purposes of the present application to illustrate 
the general operation of an electrophotographic printing 
machine incorporating a polymeric printing roll manu- 
factured from the roll flow process of the present inven- 
tion therein. 

According to the present invention and referring to 
Figure 1, apparatus 100 for coating polymeric printing 
rolls or belts for example xerographic fuser roll 48 is 
shown, tt should be appreciated that the apparatus 100 
may be utilized for flow coating any of a number of pol- 
ymeric printing rolls or belts including but not limited to 
bias charge rolls (BCRs), bias transfer rolls (BTRs), 
pressure rolls, backup rolls, fuser donor rolls, interme- 
diate transfer rolls and belts, photoconductive belts and 
rolls, development rolls and belts and development do- 
nor rolls and belts, and Hybrid Scavangeless Develop- 
ment, rolls and belts. I 

The apparatus 1 00 is used to apply coating solution 
102 to periphery 104 of the fuser roll 48. The coating 
solution is pumped via pump 1 06 through a conduit typ- 
ically in the form of a pipe 110 to an applicator 112 in- 
cluding nozzle 114 through which the coating solution 
102 flows onto periphery 104 of the roll 48. 

According to the present invention, the coating so- 
lution 102 is applied to the periphery 104 in a spiral fash- 
ion with the fuser roll 48 rotating about its longitudinal 
axis 116, while the applicator 112 translates in a direc- 
tion parallel to the longitudinal axis 116 of the fuser roll 


48. The coating solution 102 is thus applied to the pe- 
riphery 104 of the fuser roll 48 in a spiral fashion. The 
application of the coating is similar to the path of a cut- 
ting tool when turning the periphery of a shaft in a stand- 
5 ard lathe. This process may be called (Flow Coating). 
According to the present invention applicants have 
found that by accurately controlling the amount of coat- 
ing solution 1 02 that is displaced through pump 1 06 and/ 
or by controlling accurately in any manner the amount 
10 of coating solution 1 02 that is released at the nozzle 1 1 4 
of applicator 112, substantially all the coating solution 
102 that passes through the nozzle 114 adheres to the 
roll 48. Applicant have been successful in obtaining 
coating layer of 0.051mm (0.0020 inches) with a toler- 
*5 ance range of +/- 0.0025mm (+/- 0.0001 inches). Being 
able to control the thickness of the coating with such 
precision will obviate the need for grinding and other 
post coating operations particularly for use in fusing 
color images where glossy finish on images is preferred. 
20 Applicant have found that for black and gray tone imag- 
es where a flat image is preferred the surface finish on 
the periphery of the roll 48 when using the Flow Coating 
process is too smooth and subsequent grinding and or 
polishing operations may be required to obtain the pre- 
ss f erred dull or flat finish. 

Apparatus 1 00 may have any suitable form and con- 
sists of any equipment capable of rotating the fuser roll 
48 about longitudinal axis 116 while translating the ap- 
plicator 1 1 2 in a direction parallel to the longitudinal axis 
30 116. Standard CNC or engine lathes may be used for 
this purpose. Speciality equipment may also be de- 
signed which will rotate the fuser roll while translating 
the applicator. Specialized equipment may be advanta- 
geous to permit the proper enclosure of the apparatus 
as 100 to contain the volatile coating solution and to main- 
tain the environmental conditions necessary for quality 
coatings from this process. 

While the invention may be practiced utilizing an ap- 
paratus 100 with an applicator 112 which applies 
40 through the nozzle 1 1 4, a spiral coating, applicants have 
found that when so applying the coating, the coating is 
applied in a thread like fashion and may have peaks and 
valleys on the periphery 104 of the roll 48. Applicants 
have found that the placement of a member in the form 
4$ of guide 120 against the periphery 104 of the roll 48 as 
the coating solution 102 is applied to the roll, significant- 
ly improves the uniformity of the coating upon the roll 
48. Preferably, the longitudinal axis 116 of the roll 48 is 
positioned horizontally with respect to the floor of the 
50 building in which the apparatus is housed. This config- 
uration permits for the affects of gravity to properly dis- 
tribute the coating solution 102 about the periphery 104 
of the roll 48. 

Similarly, the applicator 112 is preferably positioned 
55 above the fuser roll 40 so that the stream of coating so- 
lution coming from the nozzle 114 may rest upon the 
periphery 1 04 of the roll 48. Preferably, tip 1 20 of nozzle 
114 is spaced a distance H above the periphery 104 of 
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the roll 48. . If thetip 120 is placed too far from the pe- 
riphery 104 the coating solution 102 will evaporate be- 
fore it reaches the periphery. If the tip 120 is placed too 
closely to the periphery 104, the tip will hit the periphery 
1 04. For a roll having a diameter D of approximately four 
inches, the applicants have found that a distance H of 
approximately 1/4 of an inch is adequate. Applicants 
have also found that positioning of the applicator 112 at 
a position F of approximately one inch from vertical axis 
122 of the roll in the direction of rotation 124 of the roll. 
The dynamics of the rotation of the roll and its position 
on the periphery of the roll assist in the uniform distribu- 
tion of the solution 1 02 on the penpnery of the roll. 

Accordingly to the present invention and referring 
to Figure 1, the applicants have found that apparatus 
100 preferably includes the guide 120 to assist in prop- 
erly distributing the solution 1 02 along the periphery 1 04 
of the roll 48. The guide includes a member 132 prefer- 
ably in the form of a blade, for example, a spring steel 
have a thickness T of approximately 0.038mm (0.0015 
inches). 

The blade 132 is preferably connected with slide 
1 34 of blade 1 32. Both the applicator 1 1 2 and the blade 
132 are mounted on the slide 134 and are preferably 
positioned in a similar axial position along longitudinal 
axis 11 6 of the apparatus 1 00. The blade 1 32 has a first 
surface 1 40 which is parallel to and slightly spaced from 
the periphery 104 of the roll 48 with the coating solution 
102 separating the periphery 104 from the blade 132. 

While the guide 1 30 may have any configuration in 
which a first surface 140 of the blade 132 tangentially 
contacts the periphery 104 of the roll 48 to evenly dis- 
tribute the coating solution 1 02, preferably the blade 1 32 
is positioned with a fixed end 142 of the blade mounted 
to a base 1 44. The base 1 44 is mounted to the slide 1 34. 
It should be appreciated, however, that the blade 132 
may be directly mounted to the slide 1 34. The blade 1 32 
also has a free end 146 located spaced from the fixed 
end 142 of the blade 132. 

Referring now to Figure 4, the fuser roll 4B and the 
apparatus 1 00 are shown in greater detail. The fuser roll 
48 may be made of any suitable durable material which 
has satisfactory heat transfer characteristics. For exam- 
ple, as shown in Figure 4, the fuser roll 48 includes a 
substrate typically in the form of core 150 having a gen- 
erally tubular shape and made of a thermally conductive 
material, for example, aluminum or a polymer. To pro- 
vide forthe driving of the roll, the roll 48 typically includes 
first end cap 152 and second end cap 154 located at 
first end 156 and second end 158 of the core 150, re- 
spectively. Coating solution 102 (see Figure 1) is used 
to apply coating 160 to the core 150. The coating 160 
may be made of any suitable, durable material. For ex- 
ample, the coating 160 may be a fluoroelastomer. Pref- 
erably, the fluoroelastomer includes an additive to in- 
crease its thermal conductivity. One such additive to ob- 
tain the thermal conductivity is aluminum oxide. While 
a solitary coat may be applied to the core 1 50, preferably 


the coating 160 includes three separate, distinct layers. 
The first of these layers which is applied to the core 1 50 
is an adhesive layer 161. Applied to the adh sive layer 
161 is base coat 162 and applied to the base coat 152 

s is top coat 1 63. 

The operation of the apparatus as shown in Figure 
4 is such that the applicator 112 translates from first po- 
sition 164 as shown in solid to second position 166 as 
shown in phantom. The applicator 112 thus travels along 

io with the slide 1 34 in the direction of arrow 168. The di- 
rection of travel of the applicator 112 is parallel to longi- 
tudinal axis 116 of fuser roll 48. Concurrently with the 
translation of the applicator 112, the roll 48 rotates in the 
direction of arrow 170. The roll 48 is supported in any 

is suitable fashion such as by feed blocks 172 and is ro- 
tated in any suitable fashion such as by driver 174 which 
contacts end cap 1 54. 

Referring now to Figure 5, the relative position of 
the applicator 112 relative to guide 130 is shown. Appli- 

20 cator 1 1 2 is positioned centrally about vertical applicator 
axis 180. The blade 132 of the guide 120 is positioned 
along the roll 48 in an axial position along the longitudi- 
nal axis 1 1 6 of the roll 48 such that the fixed end 1 42 of 
the blade 132 has a vertical centerline 182 which is in 

25 alignment along the longitudinal axis with applicator axis 
180. The coating solution 102 coming from nozzle 104 
is thus axially positioned in line with centerline 182 of 
the fixed end 142 of the blade 1 32. The coating solution 
102 coming from the nozzle 114 forms a metered fluid 

30 layer 184 which is spirally positioned about periphery 
104 of the roll 48. The applicator 112 and the guide 120 
are both mounted on slide 1 34 and both move along in 
a direction parallel with longitudinal axis 116 of the roll 
in direction of arrow 186 as the roll 48 rotates in the di- 
ss rection of arrow 1 90. 

Referring now to Figure 6A, the blade 132 is shown 
in a relaxed state when the roil 48 is not in contact with 
the blade 132. The blade 132 has its fixed end 142 fix- 
edly secured to base 144. Free end 146 of the blade 

40 1 32 extends outwardly from the fixed end 1 42. While the 
blade 1 32 may be made of any suitable durable mate- 
rial, preferably the blade is made from spring steel. The 
blade 1 32 has been found to be successful when having 
a length of approximately 3.18cm (1 .25 inches). Proper 

45 angular position of the blade to obtain a tangential con- 
tact of the blade upon the periphery 104 of the roll, can 
be accomplished by translating the base 144 in the di- 
rection of arrow 1 92 approximately 1 .27cm (0.55 inch- 
es). The blade 1 32 is thus in tangential contact with the 

so roll 48 at point of tangency 1 94. The free end 1 46 of the 
blade 1 32 is preferably only slightly (approximately 0.00 
to 0.15cm (0.060 inches)) past the point of tangency 
1 94. Preferably, centerline 1 93 of the blade 1 32 is in 
alignment with roll 48 at a position 92 degrees from ver- 

ss tical. 

Referring now to Figure 6B, the position of the blade 
1 32 relative to the applicator 11 2 is shown looking down- 
ward in a vertical direction. For a blade having a free 
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end 146 with a width of 0.6cm (0.25 inches), the appli- 
cator axis 180 is at a position along longitudinal axis 116 
of roll 48 qually spaced 0.32cm (0.125 inches) from 
each end of the free end 1 46 of the blade 1 32. 

Referring now to Figure 7A, a typical configuration 
of a blade 132 is shown. As shown in Figure 7A, the 
blade 1 32 preferably consists of three sections. First 
section 195 forms a first portion 196 of free end 146 of 
the blade 1 32. The first portion 1 96 of the free end 146 
extends substantially parallel to the longitudinal axis 116 
of the roll 48 (see Figure 1). Referring again to Figure 
7A, the blade 132 also has a second section 1 98 which 
lays adjacent the first section 195. The second section 
1 98 is connected to the first section 1 95 and forms a 
second portion 200 of free end 146. The second portion 
200 extends inwardly from the first portion 1 96. 

The first portion 196 of the free end 146 forms a 
relatively flat fluid encounter zone which planes and de- 
flects upon interaction with the metered fluid stream. 
This portion of the blade improves fluid wetting on the 
periphery 1 04 of the roll 48 over the wetting if the stream 
were to flow unimpeded. The point of tangency 1 94 of 
the blade 1 32 to the roll 48 is preferably within the por- 
tion of first section 1 95 defined by length E\ 

Applicants have found that second portion 200 of 
the free end 146 preferably has three zones. First zone 
202 is located adjacent first portion 1 96 and forms an 
angle of approximately 90 degrees with first portion 1 96. 
The first zone 202 has a length E' of approximately 
0.254 to 1 .5cm (0.10 to 0.60 inches) with 0.51cm (0.2 
inches) being preferred. Extending from first zone 202 
is a second zone 204 of the second portion 200. The 
second zone 204 forms an angle B' with respect to first 
portion 196 of approximately 5 to 35 degrees with 20 
degrees being preferred. The second zone 204 extends 
toward fixed end 1 42 of the blade 1 32 a distance P from 
the first portion 1 96 of approximately 2.0cm (0.8 inches). 
A third zone 206 extends inwardly from second zone 
204 at an angle C of from between 35 to 85 degrees 
with 65 degrees being preferred. The third zone 206 ex- 
tends inwardly from first portion 1 96 a distance of ap- 
proximately 0.77cm (0.32 inches). 

The blade 132 preferably further includes a third 
section 210 which is adjacent first section 195 and 
spaced from second section 1 98. The third section 210 
includes a third portion 21 2 which extends inwardly from 
first portion 196 a distance G* of approximately 0.5cm 
(0.2 inches). The third portion 212 forms an angle A' of 
approximately 45 degrees with the first portion 1 96. 

The first zone 202 and the second zone 204 of the 
second portion 200 of the blade 132 form a zone which 
enables gentle pressure relief on the fluid layer prior to 
its detachment from the blade 1 32. The third zone 206 
of the second portion 200 transitions the blade 1 32 rap- 
idly from the coating area and enables it to remain clean. 
The second zone and third zone 202 and 204, respec- 
tively, also permit the axial translation of the blade 1 32 
on the periphery of roll 48 at ends 156 and 158 of the 


core 1 50 of roll 48. 

It should be appreciated that the relative dimen- 
sions of the features of the blade and the overall config- 
uration of the blade should be selected based on the 

5 many of the operating characteristics of the flow coating 
process and in particular should be quite dependent on 
the viscosity of the coating solution. 

Referring now to Figure 7B, blade 232 is shown. 
Blade 232 is similar in configuration to blade 1 32 of Fig- 

io ure 7A except that blade 232 has a symmetrical shape. 
Blade 232 is like blade 1 32 and includes three sections. 
A first section 294 similar to section 195 of blade 1 32, a 
second section 298 similar to second section 198 of 
blade 1 32 and a third section 299 which unlike third sec- 

is tion 21 0 of blade 1 32 is similar to first section 294 and 
symmetrical about section 298 of blade 232. Blade 232 
is designed so that the blade may travel both in first di- 
rection 208 and second direction 218. Such a configu- 
ration prevents the lost time in returning the slide of the 

20 lathe to the original end of the roll. 

Referring now to Figure 8, a process for flow coating 
printer rolls or belts, for example f user rolls is described. 
The flow coating process for a f user roll includes first the 
step providing a generally cylindricalty shaped sub- 

25 strate. The substrate is rotated about a longitudinal axis 
of the substrate. A fluid coating is applied to the periph- 
ery of the substrate in a spiral pattern utilizing a guide 

j to direct the coating onto the periphery of the substrate. 
After the coating is fully applied, the coating is ground 

30 to a precision tolerance. To obtain optimum surface con- 
figuration, subsequent operations such as superfinish- 
ing or polishing the outer periphery may also be re- 
quired. 

As stated earlier, this flow coating process is appli- 
es cable for multi layered printer rolls or belts, for example 
fuser rolls, e.g. the multi layered fuser roll of US-A 
5,217,837 to Henry et al, the relative portions thereof 
incorporated herein by reference. The surface condition 
and the geometry and size of the substrate may require 
40 accurate tolerances. Further, the substrate may need 
preparation to obtain a surface to which the fluid coating 
may adequately adhere. Applicants have also found that 
to obtain satisfactory results for rolls operating at ele- 
vated temperatures and pressures, for example fuser 
45 rolls, a preparation of an adhesive coating to the sub- 
strate may be required. The adhesive coating may be 
any suitable material, e.g. silane. . Such an adhesive 
layer is disclosed in US-A 5,21 9,612 to Bingham and in 
US-A 5,049,444 to Bingham, the relevant portions 
so thereof incorporated herein by reference. 

Applicants have further found that a roll coated fus- 
er roll may be made including coated layers of different 
materials. For example, a multi layered fuser roll may 
be utilized from this process such as a fuser roll de- 
55 scribed in US-A 5,217,837 to Henry et al. Such a roll 
includes a top coating fabricated from a material to ob- 
tain optimum release of toner from the roll and a base 
coat fabricated from a material to obtain optimum ther- 
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mal transfer. The coating may be applied in a solution 
with coating additives. Such a solution with approxi- 
mately 28 percent solids has been tound to be effective. 
The coating may be applied at any satisfactory rate. Ap- 
plicants have found that a rate of 0.051cm (0.002 inch- 
es) par pass is effective. 

When using the flow coating process to produce 
belts the belts are preferably mounted on a cylindrical 
mandrill and processed in a manner process similar to 
that heretofore described, with the outer surface of the 
belt being coated. 

By providing a leveling blade for use in a flow coat- 
ing process having a surface thereof tangentially in con- 
tact with the fuser roll periphery, an even coating free of 
air pockets and quality defects may be obtained. 

By providing a flexible leveling blade, an even coat- 
ing may be applied to a fuser roll at high coating rates. 

By providing a leveling blade having a symmetrical 
geometry with relieves on both edges of the blade, a 
bilateral blade can be provided to avoid empty returning 
of the slide while roll coating the fuser roll. 

By providing a leveling blade with a lead in chamfer, 
a more even coating may be provided for the periphery 
of the fuser roll. 

By providing a leveling blade to a flow coating, ex- 
tremely accurate coating thickness may be provided for 
the periphery of the fuser roll. The improved accuracy 
in coating thickness may reduce the grinding required 
or eliminate the need to grind the periphery of the roll. 

By providing a leveling blade for use in a flow coat- 
ing process having a surface thereof tangentially in con- 
tact with the fuser roll periphery, an extremely smooth 
coating free of air pockets and quality defects and with 
an extremely accurate coating thickness may be ob- 
tained. When used in color xerography, the smooth 
coating and accurate thickness may be such that sub- 
sequent operations such as grinding and polishing may 
not be required. 


Claims 

1 . A guide (1 20) for leveling the flow of a coating ( 1 02) 
from a nozzle (11 4) onto a generally cylindrical sub- 
strate of a polymeric printing component in a print- 
ing machine, the substrate rotatable about a longi- 
tudinal axis (116) thereof by a turning apparatus 
having a axially movable slide (134) for mounting 
the nozzle thereto, whereby the coating (102) is spi- 
rally applied to the substrate, said guide (1 20) com- 
prising a member (132) operably associated with 
the slide (134) and moveable therewith, said mem- 
ber (132) having a surface (140) thereof parallel to 
and slightly spaced from the periphery (104) of the 
substrate so as to assist in evenly distributing the 
coating (102) on the periphery (104) of the sub- 
strate. 


2. A guide as claimed in claim 1 : 

further comprising a base (1 44) attached to the 
slide (134); and 

5 wherein said member comprises a blade (1 32) 

having a fixed end (142) thereof attached to 
said base (144), a free end (146) thereof op- 
posed to the fixed end (142) thereof, and an 
edge thereof positioned between the fixed end 

10 (1 42) and the free end (1 46). 

3. A guide as claimed in claim 2, wherein said blade 
(1 32) defines a distance from the fixed end (1 42) to 
the free end (146) that decreases in a direction to- 

15 ward the Iree edge; and/or wherein said blade (1 32) 
comprises a width substantially greater than its 
thickness; and/or wherein said blade (132) is flexi- 
ble along a width axis perpendicular to the longitu- 
dinal axis; and/or wherein said base (144) is posi- 

20 tioned approximately perpendicular to the vertical 
axis of the turning apparatus. 

4. A guide as claimed in any of claims 1 to 3, wherein 
said blade (132) comprises: 

25 

a first section (1 95) forming a first portion (1 96) 
of the free edge of said blade, said first portion 
(1 96) of the free edge extending substantially 
parallel to the longitudinal axis of the member 

30 (132); and 

a second section (198) connected to said first 
section (195) forming a second portion of the 
free edge, said second portion (200) extending 
inwardly from said first portion (1 96) of the free 

3$ edge. 

5. A guide as claimed in claim 4, wherein said first por- 
tion (196) and said second portion (200) form an 
angle of approximately 70-110 degrees therebe- 

40 N tween; or wherein said second portion (200) at a 
position spaced from said first portion (196) and 
said first portion (196) form an angle of approxi- 
mately 10-45 degrees therebetween. 

45 6. A guide as claimed in claim 4 or claim 5, further 
comprising a third section (210) connected to said 
first section (1 95), spaced from said second section 
(198), and forming a third portion (212) of the free 
edge, said third portion (212) extending inwardly 

50 from said first portion (195) of the free edge. 

7. A guide as claimed in claim 6, wherein said first por- 
tion (1 96) and said third portion (21 2) form an angle 
of approximately 70-110 degrees therebetween. 

55 

8. A guide as claimed in claim 6, wherein said third 
portion (21 2) at a position spaced from said first por- 
tion (196) and said first portion (1 96) form an angle 
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of approximately 10-45 degrees th rebetween. 

9. A method of coating a substrat of a polymeric print- 
ing member for use in a printing machine, said 
method including applying said coating to said sub- 
strate by rotating the substrate about a longitudinal 
axis thereof and applying the coating to said sub- 
strate in a spiral pattern with a guide (120) as de- 
fined in any of claims 1 to 8. 

10. A printing machine including a polymeric printing 
member coated by the method defined in claim 9. 


10 


is 


20 


25 


30 


35 


40 


45 


50 


55 


9 


EP 0 815 949 A1 



10 


EP 0 815 949 A1 



11 


EP 0 815 949 A1 



EP 0 815 949 A1 



13 


EP 0 815 949 A1 


i 

i 



FIG.5 


14 


EP 0 815 949 A1 



FIG.6A 
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PROVIDING A GENERALLY CYLINDRICALLY SHAPED SUBSTRATE. 







ROTATING THE SUBSTRATE ABOUT A LONGITUDINAL AXIS THEREOF. 


1 

r 

APPLYING A FLUID COATING TO A PERIPHERY OF THE SUBSTRATE IN A SPIRAL 
PATTERN UTILIZING A GUIDE TO DIRECT THE 
COATING ONTO THE PERIPHERY OF THE SUBSTRATE - TO FORM A ROLL 


* 

GRINDING AT LEAST A PORTION OF AN OUTER PERIPHERY OF THE ROLL. 



r 



SUPER-FININSHING AT LEAST A PORTION OF THE OUTER 
PERIPHERY OF THE ROLL. 



FIG. 8 
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